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Fig.７Defbmationundertensile
fbrce． Fig.８Defbmationunder bendingInonlent．
TheapproximatebmulaofmaxmulnstressisconstructedbythepolynoInial
regression､９samplmgpointsofdesignparameterconlbmationareanalyzed，andthe
stressconcentrationfhctorfbrtensile,bending,shearandtwistingloadarecalculatedby
keepingallotherparametersconstant・Figures７and8showthedefbnnationsandstress
distributionsfbrtensionandbendmgmolnent・Itisfbundthattllemaxinlurnstresses
occuratthebottomofsurroundingnotchportionfbrtensileandtwistingload,however
fbrsllearandbendingloaditoccursapoint、Finally，theapprOximatefbrmulasare
obtainedasfiDUows：
(1)TensUefbrce：
ぴ､邸/db｡＝3.4819+lz4958x1-lL8754jr2-16.6550xf＋10.818ｌｘ:-39.5939jc1x2＋ｅ
(2)Bendingfbrce：
ぴ…/ひ`o＝29006+6.9710灘,-8.4533Jr2-12.0235Jrf-16.9534JC;-9.8178苑,x2＋ｇ
(3)Shearfbrce： （16）
「…/で"＝3.4689+Z1287x1-IL3619x2-8・l378jrf-5.7140x;＋9.2948x1x2＋ｅ
(4)TWistmgfbrce：
rmx/γ`o＝L9389+3.4569jr1-Lll90X2-4.8962Xf-3.9723X;-17.8172“2＋ど
wl1erenonlinalstressesareqJo＝Ｐ/兀泥fbrtensilcfbrceP,C60＝４Ｍ兀r3fbrbendingmomentMTco＝,ｇ/mﾉZfbrshearfbrceg,andTdo＝271/冗r3fbrtwistingmoInentZin
whichrdenotesradiusofthecylmderatnotchportionofminimalcrosssection．
ｌ[bprovethereliabilityandeffectiveness，thederivedfbrmulashavebeenapplied
fbrthecase2α／、＝0.225,ａｎｄ２ｐ／Ｄ＝０．１，whenthenominalstressratiosoftension
tobendingmomentoao/o6o＝1.9375,ａｎｄoftensiontotwistingmomentotJo/Tdo＝3.875
areappliedThen,themaxunumstressatthebottomofnotchportionispredicted丘omourfbrmulaasomax／ｏｔＪｏ＝5.3291,whereasthedirectCAEanalysisgivｅｓぴmax/ｑＪｏ
＝465,ａｎｄｔｈｅｅｎＰｏｒｉｓｌ４､60％・Soitisfbundthatthcpredictionbysuggestedfbrmulas
isreliableandusefillfbrtheFOAofcomphcatecontmuumstructuresin3-dimension．
－６０４－
5.Conclusions・
Inthisthcsispaper，abeamtype3D-bodyFirstOrderAnalysiselemcntasanassemblyofsixbeamelelnentsisproposedtoanalyzethedefbrmationandtheloadingpathofcolnplicatetl1ree-dimensionalstructures，ａｎｄtheequivalentstifIilessofaxial，bendingandtorsionaldefbrmationhavebeenfbrmulated、ThentheproposedFOAClementhasbeenappliedtoanalyzethedefbrmationofseveralkindsoftypicalstructures・Andtheapproxilnatefbmulasofstressconcentrationfhctorofelcmentwithnotchfbrthree-dilnensionalmodelhasbeenconstructed，andvalidityofthefbrmulas
havebeenconfirlnednumericallybyapplyingtoarbitaryratioofcombinatorialloading
cases・Fromthesenulnericalresults,itisfbundthattheproposed3D-bodyFOAmethod
canestilnatetheapproxiInatedglobaldefbrmationandstressconcentrationfactorofthree-dimcnsionalcomplicatestructuresrougmylthatareuseMfbrconsideringtheloadtransmittmgpathofthestructureandfbrdesigningabetterstructurebychanginｇｔｈｅ
stih61essofstructuralcomponents．
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